Claims 

We claim: 

1 . A switchable-output encoder for encoding an input data sequence to 
form an error protection encoded output sequence, wherein said encoder is 
switchable between two encoding modes, said modes comprising a relatively 
complex mode suitable for a relatively high noise level channel and a relatively 
simple mode suitable for a relatively low noise level channel, wherein said 
relatively complex mode comprises a turbo coding mode. 

2. A switchable-output encoder according to claim 1, wherein said 
relatively simple mode comprises a degenerated version of said relatively 
complex mode. 

3 . A switchable-output encoder according to claim 1 , wherein said 
relatively simple mode comprises a degenerated turbo coding mode. 

4. A switchable-output encoder according to claim 1, wherein said 
relatively simple mode comprises a convolutional coding mode. 

5. A switchable-output encoder according to claim 1, wherein, in said 
turbo coding mode, said output sequence comprises a multiplexed sequence 
containing at least three sub-sequences, said sub-sequences including a data 
sequence, a first coded sequence formable by encoding said data sequence, and 
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a second coded sequence formable by interleaving said data sequence into an 
interleaved sequence and encoding said interleaved sequence. 

6. A switchable-output encoder according to claim 3, wherein, in said 
degenerated turbo coding mode, said output sequence comprises a multiplexed 
sequence containing at least three sub-sequences, said sub-sequences including 
a data sequence, a first coded sequence formable by encoding said data 
sequence, and an interleaved sequence formable by interleaving said data 
sequence. 

7. A switchable-output encoder according to claim 3, comprising a first 
sub-encoder, to encode said input data sequence into a first coded sequence. 

8. A switchable-output encoder according to claim 7, wherein said encoder 
comprises an interleaver, to interleave said input data sequence into an 
interleaved sequence. 

9. A switchable-output encoder according to claim 8, further comprising a 
second sub-encoder, connected to said interleaver, to encode said interleaved 
data sequence into a second coded sequence. 

1 0. A switchable-output encoder according to claim 9, further comprising a 
switch connected to said interleaver and to said second sub-encoder, wherein 
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said switch is operable to provide one of said interleaved sequence and said 
second coded sequence as a switch output sequence, thereby affecting the 
composition of said encoder output sequence. 

11. A switchable-output encoder according to claim 10, further comprising 
an automatic controller, connected to said switch, said automatic controller 
being operable to monitor predetermined communication parameters in order to 
determine a required one of said encoder modes, and to control switch 
operation accordingly. 

12. A switchable-output encoder according to claim 10, wherein in order to 
provide said turbo coding mode, said switch is settable to send said second 
coded sequence for output, and in order to provide said degenerated turbo 
coding mode, said switch is settable to send said interleaved sequence for 
output. 

13. A switchable-output encoder according to claim 10, further comprising a 
multiplexer, connected to said encoder input, to said first sub-encoder, and to 
said switch, to multiplex said input data sequence, said first encoded sequence, 
and said switch output sequence into a single multiplexed sequence. 

14. A switchable-output encoder according to claim 13, wherein said 
multiplexed sequence serves as said error-protection encoded output sequence. 



30 



15. A switchable-output encoder according to claim 7, wherein said first 
sub-encoder comprises a convolutional coder. 

16. A switchable-output encoder according to claim 9, wherein said second 
sub-encoder comprises a convolutional coder. 

17. A switchable-output encoder according to claim 9, wherein said first 
sub-encoder and said second sub-encoder are recursive systematic 
convolutional encoders. 

1 8. A switchable decoder for decoding a received sequence comprising 
error-protection encoded data, received from a noisy channel into an estimate 
of an input sequence, wherein said decoder is switchable between two modes, 
said modes comprising a relatively complex decoding mode suitable for a 
relatively high noise level channel and a relatively simple decoding mode 
suitable for a relatively low noise level channel, and wherein said relatively 
complex mode comprises a turbo decoding mode. 

19. A switchable decoder according to claim 1 8, wherein said relatively 
simple decoding mode comprises a degenerated version of said relatively 
complex decoding mode. 
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20. A switchable decoder according to claim 1 8, wherein said relatively 
simple decoding mode comprises a degenerated turbo decoding mode. 

21 . A switchable decoder according to claim 1 8, wherein said relatively 
simple decoding mode comprises a convolutional decoding mode. 

22. A switchable decoder according to claim 20, operable to process said 
received sequence as a multiplexed sequence comprising at least three 
component sub-sequences. 

23. A switchable decoder according to claim 22, wherein, when said 
decoder is in degenerated turbo decoding mode, said decoder is operable to 
process said first sub-sequence as a data sequence, said second sub-sequence as 
a directly encoded sub-sequence, and said third sub-sequence as an interleaved 
data sub-sequence. 

24. A switchable decoder according to claim 18, comprising a separator, 
operable to separate the received data sequence into a first, a second, and a 
third data sub-sequence. 

25. A switchable decoder according to claim 24, further comprising a first 
switch, connected to said sub-decoders, wherein said first switch is operable to 
connect the decoder output to the first sub-decoder output when said decoder is 
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in relatively complex decoding mode, and to connect the decoder output to the 
second sub-decoder output when said decoder is in relatively simple decoding 
mode. 

26. A switchable decoder according to claim 25, wherein said first sub- 
decoder is operable as a turbo decoder, and said second sub-decoder is operable 
as a degenerated turbo decoder. 

27. A switchable decoder according to claim 26, wherein said degenerated 
turbo decoder comprises a de-interleaver for de-interleaving said third sub- 
sequence to form a de-interleaved sub-sequence. 

28. A switchable decoder according to claim 27, wherein said degenerated 
turbo decoder further comprises a convoiutional code decoder for decoding 
said first sub-sequence, said second sub-sequence, and said de-interleaved sub- 
sequence into said estimate of an input sequence. 

29. A switchable decoder according to claim 28, wherein said convoiutional 
code decoder comprises a hard-decision trellis decoder. 

30. A switchable decoder according to claim 28, wherein said convoiutional 
code decoder comprises a soft-decision trellis decoder. 
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31. A switchable decoder according to claim 25, further comprising a 
second switch, connected to said separator, wherein when said decoder is in 
relatively complex decoding mode said second switch is settable to connect 
said separator output sub-sequences to inputs of said first sub-decoder, and 
when said decoder is in relatively simple decoding mode said second switch is 
settable to connect said separator outputs to inputs of said second sub-decoder. 

32. A switchable decoder according to claim 25, further comprising an 
automatic controller connected to said first switch, said automatic controller 
being operable to monitor predetermined communication parameters in order to 
determine a required one of said decoder modes, and to control switch 
operation accordingly. 

33. A switchable decoder according to claim 3 1 , further comprising an 
automatic controller, connected to said second switch, said automatic controller 
being operable to monitor predetermined communication parameters in order to 
determine a required one of said decoder modes, and to control switch 
operation accordingly. 

34. A switchable data encoder-decoder system, comprising a switchable- 
output encoder for encoding an input sequence to form an error protection 
encoded output sequence and a switchable decoder, for decoding a received 
sequence into an estimate of said input sequence, wherein said encoder and 
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said decoder are synchronously switchable between two modes of operation, 
said modes comprising a relatively complex mode suitable for a relatively high 
noise level channel and a relatively simple mode suitable for a relatively low 
noise level channel, and wherein said relatively complex mode comprises a 
turbo coding/decoding mode. 

35. A switchable data encoder-decoder system according to claim 34, 
wherein said relatively simple mode comprises a degenerated version of said 
relatively complex mode. 

36. A switchable data encoder-decoder system according to claim 34, 
wherein said relatively simple mode comprises a degenerated turbo 
coding/decoding mode. 

37. A switchable data encoder-decoder system according to claim 34, 
wherein said relatively simple mode comprises a convolutional 
coding/decoding mode. 

38. A switchable data encoder-decoder system according to claim 36, 
wherein when said encoder-decoder system is in turbo coding/decoding mode 
said encoder is operable to output a multiplexed signal comprising three sub- 
sequences, said sub-sequences comprising said input data sequence, a first 
coded sequence, and an interleaved and encoded data sequence. 
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39. A switchable data encoder-decoder system according to claim 38, 
wherein when said encoder-decoder system is in degenerated turbo 
coding/decoding mode said encoder is operable to output a multiplexed signal 
comprising three sub-sequences, said sub-sequences comprising said input data 
sequence, a first coded sequence, and an interleaved data sequence. 

40. A switchable data encoder-decoder system according to claim 39, 
wherein when said encoder-decoder system is in degenerated turbo 
coding/decoding mode said decoder is operable to decode a received version of 
a multiplexed signal comprising said input data sequence, a first coded 
sequence, and an interleaved data sequence into an estimate of said input 
sequence. 

41. A switchable data encoder-decoder system according to claim 34, 
wherein said encoder comprises: 

an interleaver to interleave said input signal into an interleaved data 
sequence; 

a first sub-encoder, to encode said input sequence into a first coded 
sequence; 

a second sub-encoder, connected to said interleaver, to encode said input 
sequence into a second coded sequence; 
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a switch, connected to said interleaver and to said second sub-encoder, 
settable to provide said second coded sequence as a switch output 
sequence when said system is in turbo coding/decoding mode, and to 
provide said interleaved data sequence as a switch output sequence 
when said system is in degenerated turbo coding/decoding mode; and, 
a multiplexer, connected to said encoder input, said first sub-encoder, 
and said switch, to multiplex said data sequence, said first coded 
sequence, and said switch output sequence into an output sequence. 

42. A switchable data encoder-decoder system according to claim 4 1 , 
wherein said decoder comprises: 

a separator, operable to separate the received data sequence into a first, a 

second, and a third data sub-sequence; 

a first sub-decoder, connected to said separator, operable to decode said 
sub-sequences when said encoder-decoder system is in relatively 
complex mode; 

a second sub-decoder, connected to said separator, operable to decode 
said sub-sequences when said encoder-decoder system is in relatively 
simple mode; 

a first switch, connected to said sub-decoders, to connect the decoder 
output to the first sub-decoder output when said decoder is in relatively 
complex decoding mode, and to connect the decoder output to the 
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second sub-decoder output when said decoder is in relatively simple 
decoding mode; and, 

a second switch, connected between said separator and said sub- 
decoders, settable to route said sub-sequences to either of the first and 
second sub-decoders in accordance with a current mode of operation. 

43. A switchable data encoder-decoder system according to claim 42, 
wherein said encoder-decoder system further comprises an automatic 
controller, connected to said encoder switch and to said decoder first switch, 
said automatic controller being operable to monitor predetermined 
communication parameters in order to determine a required one of said 
encoder-decoder system modes, and to control switch operation accordingly. 

44. A switchable data encoder-decoder system according to claim 42, 
wherein said first sub-decoder comprises a turbo code decoder. 

45. A switchable data encoder-decoder system according to claim 42, 
wherein said second sub-decoder comprises: 

a de-interleaver, connected to said separator, for de-interleaving said 
third sub-sequence to form a de-interleaved sub-sequence; and, 
a convolutional code decoder, connected to said separator and to said 
de-interleaver, for decoding said first sub-sequence, said second sub- 



38 



sequence, and said de-interleaved sub-sequence into said estimate of an 
input sequence. 

46. A switchable data encoder-decoder system according to claim 42, 
further comprising an automatic controller, connected to said second switch, 
said automatic controller being operable to monitor predetermined 
communication parameters in order to determine a required one of said decoder 
modes, and to control switch operation accordingly. 

47. A method for encoding an input data sequence into an error protection 
encoded output sequence, comprising: 

receiving an input data sequence; 

interleaving said input sequence to form an interleaved data sequence; 
encoding said input sequence to form a first encoded sequence 
according to a first coding rule; 

encoding said interleaved sequence to form a second encoded sequence 
according to a second coding rule; 

selecting either one of said interleaved and said second encoded 
sequence; and, 

multiplexing said input sequence, said first encoded sequence, and said 
selected sequence to form said error protection encoded output 
sequence. 
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48. A method for encoding an input data sequence into an error protection 
encoded output sequence according to claim 47, wherein selection is made 
based on current values of predetermined communication parameters. 

49. A method for encoding an input data sequence into an error protection 
encoded output sequence according to claim 47, wherein said first encoding 
rule comprises convolutional coding. 

50; A method for encoding an input data sequence into an error protection 
encoded output sequence according to claim 47, wherein said second encoding 
rule comprises convolutional coding. 

51. A method for decoding a received sequence comprising error-protection 
encoded data received from a noisy channel into an estimate of an input 
sequence, comprising: 

receiving said sequence from said noisy channel; 

separating said received sequence into a first, a second, and a third data 
sub-sequence; 

selecting either one of a first sub-decoder and a second sub-decoder; 
and, 

decoding said sub-sequences into said estimate of an input sequence 
using the selected sub-decoder. 
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52. A method for decoding a received sequence comprising error-protection 
encoded data received from a noisy channel into an estimate of an input 
sequence according to claim 51, wherein selection is made based on current 
values of predetermined communication parameters. 

53. A method for decoding a received sequence comprising error-protection 
encoded data received from a noisy channel into an estimate of an input 
sequence according to claim 51, wherein said first sub-decoder comprises a 
turbo code decoder. 

54. A method for decoding a received sequence comprising error-protection 
encoded data received from a noisy channel into an estimate of an input 
sequence according to claim 51, wherein the method by which said second sub- 
decoder decodes said first, second, and third data sub-sequences comprises: 

de-interleaving said third sub-sequence into a deinterleaved sub- 
sequence; and, 

decoding said first, said second, and said de-interleaved sub-sequences 
into said estimate of an input sequence using a convolutional code 
decoder. 

55. A method for decoding a received sequence comprising error-protection 
encoded data received from a noisy channel into an estimate of an input 
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sequence according to claim 54, wherein said convolutional code decoder 
comprises a hard-decision trellis decoder. 

56. A method for decoding a received sequence comprising error-protection 
encoded data received from a noisy channel into an estimate of an input 
sequence according to claim 54, wherein said convolutional code decoder 
comprises a soft-decision trellis decoder. 
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